Direct stimulation of BAT thermogenesis does not affect hypothalamic neuropeptide Y.
Acute cold exposure which significantly stimulated thermogenesis in brown adipose tissue (BAT), also increased neuropeptide Y (NPY) levels in its hypothalamic sites of release without affecting NPY synthesis, suggesting that NPY release is acutely inhibited. To clarify whether these changes in NPY are the cause or consequence of BAT activation, we studied whether hypothalamic NPY and NPY mRNA levels in rats were affected by acute intraperitoneal injection of the beta 3-adrenoceptor agonist BRL 35135 (500 micrograms/kg), which directly activates BAT thermogenesis. BRL 35135 treatment doubled BAT uncoupling protein mRNA levels (p < 0.05), and increased core temperature by 0.4 degree C (p < 0.05), but neither hypothalamic regional NPY levels nor hypothalamic NPY mRNA levels were affected by BRL 35135. This suggests that the NPY changes induced by cold exposure are not the result of BAT activation, and is consistent with the hypothesis that decreased NPY release during cold exposure might disinhibit the sympathetic innervation that drives BAT thermogenesis.